Co played a key role in our understanding of the field now known as coordination chemistry. The Alsatian-born Alfred Werner (1913 Chemistry Nobel Prize winner) is rightly credited with fundamental breakthroughs in this area. Werner, through a series of both theoretical and experimental papers, introduced the novel proposal of 'secondary valence' which we now know as metal-ligand coordinate bonding, thus superseding the conventional theory of the time that oxidation state defined the number of connected functional groups. Werner's most influential paper was published in 1893 at the age of 26 where he successfully explained the structure and stereochemistry of a series of known Co III compounds exhibiting different colours and stoichiometries of ammonia and chloride. [3] His deductions led to the revolutionary idea that the compounds CoCl 3 (Fig. 1) .
The inertness of trivalent cobalt facilitated an additional landmark achievement: the isolation of enantiomers of Co III compounds bearing achiral ligands, the metal being the sole chirotopic atom (Fig. 2) . [4] Up to that point, chirality was believed to be the domain of organic chemistry.
Many of these compounds from Werner's laboratory (mostly crystalline) were subsequently analysed crystallographically [5] ; neither X-ray crystallography nor even X-rays themselves were known in 1893 when Werner's seminal paper [3] was published. In 2015 the author was fortunate to view this remarkable collection of compounds from Werner's laboratory (Fig. 3 ) which has been kept at the University of Zürich for more than a century.
A characteristic feature of Co III chemistry is inherently slow ligand exchange and it remains the classical example of an inert transition metal ion. Throughout the 20th century Co occupied a central place in the development of inorganic reaction 6 ] 3þ (necessarily via an outer sphere mechanism) was nine orders of magnitude slower (Fig. 4) . [6] There have been many outstanding contributions from Australian laboratories in the area of Co chemistry and space does not allow a comprehensive review here. The mechanistic studies of Alan Sargeson and David Buckingham at the Australian National University, and their co-workers, had a particular focus on the chemistry of Co. Their contributions to our understanding of the mechanisms of ligand substitution reactions include a series of papers during the 1960s in this Journal featuring 1 H NMR spectroscopy, a technique still in its infancy at that time, particularly for transition metal compounds but particularly amenable to diamagnetic Co III complexes. In one paper, they elucidated the rates of proton-deuterium exchange in amine and b-diketonate ligands coordinated to Co III and also examined the conformations of flexible chelate rings. [7] Another contribution from this team used , formaldehyde and ammonia. [9] Equally impressive was the fact that the reduced Co II complex [Co(sepulchrate)] 2þ was rendered inert to ligand substitution reactions and racemisation, a feat never before achieved in the chemistry of this element. [10] The chemistry of Co of course extends beyond 'classical' coordination compounds [11] to include organometallics, [12] catalysis, [13] [14] [15] and bioinorganic chemistry, [16] inorganic materials. The diversity of oxidation states, coordination numbers and geometries, reactivity, and its modest cost will ensure that cobalt remains one of the most popularly investigated transition metals in both academic and industrial research settings.
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